The Toxic Effect of ALLN on Primary Rat Retinal Neurons.
N-acetyl-leucyl-leucyl-norleucinal (ALLN), an inhibitor of proteasomes and calpain, is widely used to reduce proteasomes or calpain-mediated cell death in rodents. However, ALLN is toxic to retinal neurons to some extent. At the concentration of 10 μM, ALLN is non-toxic to cortical neurons, but induces cell death of retinal neurons in vitro. The tolerance concentration of ALLN for retinal neurons is unclear, and the precise mechanism of cell death induced by ALLN remains elusive. In this study, we investigated the toxic effect of ALLN on primary retinal neurons. The 3-(4,5-dimethylthiazole-2-yl)-2,5-diphenyltetrazolium bromide (MTT) assay showed no significant changes of cell viability at 1 μM but decreased cell viability after treatment of ALLN at 2.5, 5, and 7.5 μM. Lactate dehydrogenase (LDH) release was highly elevated and propidium iodide (PI)-positive cells were significantly increased at 2.5, 5, and 7.5 μM after all treatment times. Moreover, the protein levels of caspase-3 were up-regulated at 5 and 7.5 μM after 12 and 24 h of ALLN treatment. The ratio of Bax/Bcl-2 was raised and Annexin V-positive cells were increased at 5 and 7.5 μM after 12 and 24 h of ALLN treatment. However, there were no significant changes in either the ratio of microtubule-associated protein 1 light chain 3 (LC3) II/LC3 I or monodansylcadaverine (MDC) staining. Our data clearly show that at the concentrations equal to and higher than 2.5 μM, ALLN may induce cell death of primary retinal neurons by necrosis and apoptosis, but not autophagy. These suggest that primary retinal neurons are more susceptible to ALLN treatment and provide a possible mechanism for the cell death of ALLN-sensitive cells in ALLN injury.